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Remillard & McClintock 2006 _ 


Accretion disks go through cycles in X-ray Binaries 

Do AGN follow similar cycles on much longer time-scales? 
What state do transitory systems live in? e.g. TDEs 

How do systems produce powerful jets? 
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Need For Power — then None? 


Blandford-Znajek (1977) process: P x até 
extract BH angular momentum ] * 
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Blandford-Payne: extract disk 
angular momentum 


— Spine-sheath structure? 
^ Wind vs Jet outflows? 
^ Relativistic vs non-relativistic jet? 


Magnetically Arrested Disk 


Narayan+ 2003 
Tchekovskoy+2011 
McKinney+2012 


Maximizes magnetic flux 


Simulations demonstrated 
2100906 power output 
Tchekhovskoy+2012,2015 
Tchekhovskoy, McKinney 2012 
McKinney+2012 


Disk becomes clumpy as 
accretion mode changes to 
magnetic Rayleigh-Taylor 


Maximizes deviations from 
standard disk? 


Jet-Disk connection: AGN 


quasars 

BL Lac — 

radio galaxies 

Merloni Hei nz 
Raesell+13 

Godfrey Sha ba lal: 

' multi-regime MAD 
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Extending work of 
Zamaninasab+2014 


Original 76 

radio-loud AGN 
-assumed radiatively 
efficient 


Add 48 

from Merloni&Heinz 2007 
-Russell+ 2013 
mostly radiatively 
inefficient 


— gives break from linear 
relation 


MADS are probably out 
there 


Mocz+ 2015 


Radiatively efficient thin disk — MAD 


Intermediate accretion rates: .01 — 1 Eddington 
Radiatively thick ---> cooling physics 
Thin disk —-» need high resolution 


MAD global geometric modes ---> need to be global 
simulations 


- RESOURCE PROHIBITIVE 


First step: ad hoc cooling 


----- > advantage: 1-1 comparison with prior work 
(Noble 2010, Penna+2010, Shaffee+2008) 


Simulation Set-up 
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H/R=O.1 MAD/non-MAD transition at ~35 r_g 


Can flux accumulate to MAD? 


No! Lubow+1994, Guilet & Oglivie 2013a,b 
YES! Rothstein & Lovelace 2008 


Thickness indicates 
evolving time 
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Efficiency of MAD thin disk 
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Log jg (5 GHz radio luminosity) 


Fit for jet power 


We can constrain small H/R limit with our 
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Combined with previous thick MAD results: 
Tchekhovskoy+2012, McKinney 2012 
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SE : TASA BHXBs in the hard state 
GRO J1655-40 
Swift J1753.5-0127 
GRO J0422+32 
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XTE J11184480 
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V404 Cygni 
H1743-322 

4U 1957411 (SOFT) 
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A 4U 1957+11 in 
O the soft state 
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Log ;g (1-10 keV X-ray luminosity) 
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ADAF disk thermal 
thickenss — 0.4 


For L/L ,,~0.06 


for 4U 1957+11 in soft 
state 


»wel Jet power drops by 
(0.4/0.01)* ~ 1600 
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Russell+ 2011 


The (MAD) state of things 


Observations suggest MAD disks may be ubiquitous in 
nature 


Now thick (ADAF), thin, and slim (super-Edd) 
simulations to compare to observation 


- Does MAD explain sometimes prompt emission from 
TDES? 


Large deviations from standard thin-disk theory 

- How much are BH spin measurements affected? 
Jets In BH X-ray Binaries may not completely shut-off 
- What about the very high state and jet outbursts? 
How does better radiative transport affect things? 


Super-Edd Accretion 


McKinney, Dai, MA 2015 


HARMRAD: 
McKinney+2014 


M1 Closure - 
treats radiation 
self-consistently 


Radiation emitted 
through funnel 
channeled by jet 
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